Objective The purpose of this study was (1) to compare family communication, decision support (i.e., supporting the patient in making decisions), self-efficacy in patient-physician communication (i.e., patients' confidence level in communicating with physicians), and health-related quality of life (HRQOL) between Chinese-American and Korean-American breast cancer survivors (BCS) and (2) to investigate how family communication, decision support, and self-efficacy in patient-physician communication influence HRQOL for Chinese-American and Korean-American BCS. Methods A cross-sectional design was used. A total of 157 Chinese-American (n086) and Korean-American (n071) BCS were recruited from the California Cancer Surveillance Program and area hospitals in Los Angeles County. The chronic care model was utilized. Results Chinese-Americans and Korean-Americans showed a significant difference in the decision support only. Selfefficacy in patient-physician communication was directly associated with HRQOL for Chinese-Americans, whereas for Korean-Americans, family communication was related to HRQOL. The mediating effects of decision support and self-efficacy in physician-patient communication in the relationship between family communication and HRQOL were observed for Chinese-Americans only. Multiple group analysis demonstrated that the structural paths varied between Chinese-American and Korean-American BCS.
Among Asian-Americans, we are specifically interested in studying Chinese-Americans and Korean-Americans. They have emigrated from a close geographical proximity and share common cultural aspects, such as Confucian and collectivistic values. However, they also have different cultures, languages, attitudes, and immigration histories [3] [4] [5] . For example, many early Chinese immigrants arrived in the USA in the mid to late nineteenth century, leaving their families behind in China, whereas a majority of Korean immigrants arrived in the USA with their family members after the 1965 Immigration Act. The median age of KoreanAmericans is relatively low compared to Chinese-Americans, given that the Chinese group has a longer history of immigration than the Korean group [6, 7] . Thus, the inclusion of these two subgroups may be a good example that will shed some light on understanding HRQOL and survivorship care of Asian-American subgroups in a cultural context.
The Institute of Medicine recently presented guidelines for developing plans for follow-up care for cancer survivors (referred to as "survivorship care") to improve their HRQOL [8] . However, a study reported that patients tend to be reluctant to actively seek survivorship care due to burdens dealing with unpleasant topics (i.e., recurrence, health maintenance) [9] . It suggests that patients' confidence level in communicating with their healthcare providers (hereafter referred to as "self-efficacy in patient-physician communication") [10] can be an important trigger to facilitate optimal survivorship care for BCS, and ultimately improves HRQOL. Indeed, several studies demonstrated that self-efficacy in patient-physician communication predicted reduced distress [11, 12] and better HRQOL [13, 14] . One study found that Asian-Americans are less likely to be active in relationships with physicians, to ask questions, to receive medical information, and to talk about their concerns during doctor visits [15] . Cultural beliefs about physician among Asian-Americans ("doctor is a powerful other") may influence the lack of adequate communication with physicians [16] .
Beyond the cultural context, communication between patients and physicians during the cancer treatment may be associated with decision support, which refers to supporting the patient in making decisions by providing clear information or emotional support and sharing decision making [17] . It is reported that survivors who receive adequate medical information and support from healthcare providers tended to express their concerns and assert their preferences during medical appointments [18, 19] . Thus, decision support can facilitate patient-physician partnerships and communication to promote quality survivorship care in BCS and in turn improve HRQOL [19, 20] . Several studies document that ethnic minority BCS tend to have less breast cancer knowledge and to receive less information than White survivors [21, 22] . For Chinese-Americans and Korean-Americans, language barriers as well as cultural attitudes may impede obtaining the knowledge and information that can help to make a treatment decision [16] .
As a comprehensive mechanism that can explain decision support, self-efficacy in patient-physician communication, and HRQOL, we also consider family communication because the family is viewed as a major source of support in Asian cultures [15] . Traditional Chinese and Korean cultures tend to uphold interdependent and collectivistic values to maintain interpersonal harmony, discouraging the expression of their emotional and physical distress to outside of family [23] . Given the limited social networks of immigrants [24] , Asian-Americans who maintain their traditional cultural viewpoints may have higher expectations toward their family, emphasizing their quality family communication.
Several studies found that effective family communication is strongly related to more positive health outcomes, such as better psychological adjustment, HRQOL, and effective treatment decision making [25, 26] . Another study reports that family members tend to assimilate the new information or situation and find a new sense of balance, based on quality family communication such as discussions or negotiations [27] . However, family communication relevant to decision making, information, such as that garnered from healthcare providers, and communication between patients and healthcare providers, have not been well integrated into the empirical research. An investigation of whether quality family communication translates into improved decision making and patient-family-physician communication may help patients to adapt throughout the course of the illness with better adherence to recommended treatment plans and greater satisfaction with survivorship care [28] .
To investigate the relationship among family communication, decision support, self-efficacy in patient-physician communication, and HRQOL, the Chronic Care Model (Fig. 1 ) was adapted to the theoretical model presented in this paper (Fig. 2) . The Chronic Care Model indicates that improvements in the support of self-management, decision support, clinical information systems, and the integration of community resources into healthcare systems will foster more productive interactions among patients and medical professionals and ultimately improve outcomes of chronic care [29] . Our theoretical model focuses on the relationships among decision support, patient-physician communication (interaction), and HRQOL. Additionally, family communication is added to reflect Asian cultures that emphasize family-centered values. Given that the Chinese group is generally more acculturated than the Korean group [6, 7] , we assume that two groups may have different patterns in their relationships.
Purpose of the study
The purpose of the study was (1) to compare family communication, decision support, self-efficacy in patient-physician communication, and HRQOL between Chinese-American and Korean-American BCS; and (2) to investigate how family communication, decision support, and self-efficacy in patientphysician communication influence HRQOL among ChineseAmerican and Korean-American BCS. We propose the following hypotheses: H1: There will be differences in family communication, decision support, self-efficacy in patientphysician communication, and HRQOL between ChineseAmericans and Korean-Americans. H2: Self-efficacy in patient-physician communication will be directly and positively associated with HRQOL. H3: Decision support will be directly and/or indirectly associated with HRQOL through selfefficacy in patient-physician communication. H4: Family communication will be directly and/or indirectly associated with HRQOL through self-efficacy in patient-physician communication and/or decision support.
Methods

Participants and procedures
Participants were included if they (1) were within 1-5 years of breast cancer diagnosis (stages I-III); (2) had completed active treatment (surgery, radiation and/or chemotherapy); (3) had not been diagnosed with another type of cancer; (4) did not have any other major disabling medical (e.g., heart disease and stroke) or psychiatric condition (e.g., schizophrenia); (5) self-identified as Chinese-American or KoreanAmerican; and (6) were able to speak Mandarin/Cantonese, Korean, and/or English.
The participants were drawn from the California Cancer Surveillance Program (CSP) and area hospitals in Los Angeles County, USA. Study participants were recruited as follows: (1) Investigators mailed invitation letters to BCS whose contact information was obtained from the CSP and local hospital registries; (2) A research assistant made telephone calls to follow-up on the invitation letter 2 weeks after the mailing; (3) If the potential participant was interested, a brief screening was conducted over the telephone to assess eligibility; (4) If they were eligible, a survey package including questionnaires and an informed consent form was mailed; and (5) If survivors had not returned the survey within 3 weeks, a research assistant made a reminder call. If they did not return the survey after the third follow-up reminder call, they were considered nonrespondents. The Institutional Review Board approved all recruitment procedures.
In this study, 619 potential participants were mailed invitation letters. Of these, 369 were not accessible (no response to recruitment letter or to follow-up telephone call, or incorrect contact information) and 250 were accessible. Of the accessible potential participants, 157 BCS comprised the final sample, achieving a final response rate of 62.8 % of the accessible sample. No significant difference in demographic and medical characteristics between respondents and nonrespondents was found.
Instruments
The English version standardized measures were first translated and then backtranslated into Chinese or Korean by independent, bilingual translators using a rigorous "forward-backward" translation procedure. After completing the translations, the panel of translators compared the two English versions to make sure they were equivalent, and corrections were made until equivalence was achieved. Then, the questionnaire was pilot-tested with a small convenience sample and revisions from the pilot test were incorporated into the final questionnaires. Significant differences between the language versions did not exist.
Family communication
Family communication was assessed using the Family Adaptability and Cohesion Evaluation Scales-Family Communication Scale, which was designed to investigate the functionality of communication within the family [30] . In this measure, 10 items are rated on a five-point Likert scale, with higher scores indicating better family communication. A family communication score was computed by averaging all items. This measure showed good reliability with a Cronbach's alpha of 0.96 for both groups.
Decision support
Decision support was adapted from the 10-item Decisional Conflict Scale (DCS). The DCS has been widely used to evaluate patients' decisions regarding types of healthcare treatment [31] . The current study used three items in the DCS support subscale to assess decision support, which is defined as a feeling supported in making a choice or pressured to choose on course of action. Items include: (1) I have enough support from others to make a choice, (2) I am choosing without pressure from others, and (3) I have enough advice to make a choice. In this study, participants were asked to think about moments that they had made health decisions, such as cancer treatment, in the past. For scoring decision support, items were reverse coded and then averaged to obtain a mean score, indicating high scores reflected high decision support in heath decision. The reliability coefficients were 0.80 for Chinese-Americans and 0.82 for Korean-Americans.
Self-efficacy in patient-physician communication
The self-efficacy in patient-physician communication was assessed using the Perceived Efficacy in Patient-Physician Interaction scale [32] . This scale uses 10 questions to assess a person's confidence in her/his ability to communicate with her/his physician. The items are rated on five-point Likert scale. For scoring, all items were reverse coded and averaged into a mean score, with higher scores reflecting higher self-efficacy. The reliability coefficients were 0.96 for Chinese-Americans and 0.95 for Korean-Americans.
Health-related quality of life
A 36-item Short-Form Health Survey (SF-36) was used to assess HRQOL [33] . This measure generates two summary and eight subscale scores. The two summary scores are the physical component summary (PCS; (1) physical functioning, (2) physical role limitation, (3) bodily pain, and (4) general health perception) and the mental component summary (MCS; (1) vitality, (2) social functioning, (3) emotional role limitation, and (4) mental health). Subscale scores were computed by summing items in each subscale and then transforming the raw scores to a range from 0 to 100. Higher scores on the summary and the eight subscales indicate a better HRQOL. In this study, reliability coefficients for the SF-36 subscales ranged from 0.81 to 0.87 for Chinese-Americans and from 0.81 to 0.91 for Korean-Americans.
Demographic and medical characteristics
Self-reported demographic and medical characteristics, such as age, education, income, health insurance coverage, length of living in the USA, cancer stage, years since diagnosis, and number of co-morbidities, were included and considered as control variables. The number of co-morbidities was obtained by summing the self-reported medical conditions from a list of 24 chronic medical conditions.
Data analyses
Descriptive statistics and correlation were conducted to elicit information on the main study variables. Independent-sample t tests and chi-squared tests were used to investigate whether demographic and medical variables are different between Chinese-Americans and Korean-Americans. To compare differences in outcomes between the two ethnic groups (study aim 1), the univariate general linear model was used. Here, demographic and medical variables that showed significant differences between the two groups were included as control variables. The data were analyzed using SPSS 20.0. All hypotheses were tested using the p<0.05 criterion for significance.
Path analyses were conducted to investigate the overall effects of family communication, decision support, and selfefficacy in patient-physician communication on HRQOL using AMOS 20.0 (study aim2). All of the missing data were imputed using the AMOS regression imputation maximum likelihood procedure [34] . As preliminary analyses, we first examined whether the four main variables differed by the participants' demographic and medical characteristics using multiple linear regression. We found that the four main variables significantly differed by the number of comorbidities, years since diagnosis, and income. Thus, in the following analyses, those variables were controlled to ensure that the estimates are above and beyond the linear effects of external elements [35] .
Next, the relationship among variables was specified based on our theoretical model and the exploratory specification search procedure in AMOS to find the best-fit model [36] . Thus, the hypothesized model was created by adding (1) the direct pathway of family communication, decision support, and self-efficacy in patient-physician communication on PCS and MCS; (2) a mediated path structural model of decision support between family communication and self-efficacy in patient-physician communication, and of self-efficacy in patient-physician communication between decision support and PCS/MCS; (3) control variables influencing major variables (i.e., the number of co-morbidities, years since diagnosis, and income); and (4) covariances between PCS and MCS. The hypothesized model was evaluated for each ethnic group, using goodness of fit indies, including the chi-squared statistic or discrepancy function, the ratio of the discrepancy function to the degrees of freedom, the root mean square error of approximation (acceptable fit ≤0.08) [37] , and the Comparative Fit Index (acceptable model fit ≥0.9) [38] . Additionally, Sobel's test was used for verification of the mediation effects [39] .
A comparison was then made between Chinese-Americans and Korean-Americans using multiple group analysis. Initially, all parameters were allowed to be different between ChineseAmericans and Korean-Americans (baseline model). Then, paths were constrained to test whether or not the model was equivalent in the paths between the two ethnic groups. The constrained model was compared against the baseline model by computing a chi-square different test. Here, a significant chi-square value at a p<0.05 is an indication that the path coefficients vary across the two groups.
Results
Sample characteristics
Chinese-American and Korean-American BCS were not significantly different by most demographic and medical characteristics (Table 1) . However, education, cancer stage, surgery-axillary node dissection, and years since diagnosis showed significant differences between the two ethnic groups. Korean-Americans were more likely to have obtained higher levels of education. Chinese-Americans were more likely to have been diagnosed with breast cancer in stage II, whereas Korean-American BCS were more likely to have been diagnosed in stage I. The years since cancer diagnosis for Chinese-Americans were slightly less than that for Korean-Americans.
Differences in predictor and outcome variables by ethnicity
Family communication and self-efficacy in patient-physician communication did not differ between the two ethnic groups, after controlling for covariates (Table 2) . However, decision support scores showed significant differences, indicating that Chinese-Americans are more likely than Korean-Americans to receive decisional support. In terms of HRQOL, PCS and MCS scores were not different between the two groups. Nevertheless, the physical functioning subscale differed significantly between Chinese-Americans and KoreanAmericans, with better scores in the Chinese-Americans.
Path analysis of HRQOL
Based on the theoretical model and preliminary analysis, a path model was created that included two HRQOL outcomes (PCS and MCS), family communication, decision support, selfefficacy in patient-physician communication, and three covariates (co-morbidities, years since diagnosis, and income). This model produced excellent fit statistics for Chinese-American and Korean-American BCS ( Table 3 
Multiple group comparison
To examine whether the strengths of the structural paths were invariant across ethnic groups, a multiple group analysis was conducted with the hypothesized model. We compared a constrained model with a freely estimated model. The chi-square difference tests indicated a significant difference between these two models at a p<0.05 level (Table 3) . It suggests that the strengths of these four structural paths varied between Chinese-American and Korean-American BCS.
Discussion
The current study compared family communication, decision support, self-efficacy in patient-physician communication, and HRQOL between Chinese-American and KoreanAmerican BCS, and investigated how family communication, decision support, and self-efficacy in patient-physician communication influenced HRQOL, based on the Chronic Care Model. In this study, we demonstrated that (1) only decision support variable, which indicates the extent of supporting people in making decisions, showed significant differences between Chinese-American and Korean-American BCS; (2) self-efficacy in patient-physician communication variable (i.e., patients' confidence in communicating with healthcare providers) was directly and positively associated with HRQOL for Chinese-Americans only; (3) decision support was indirectly associated with HRQOL through self-efficacy in patient-physician communication for Chinese-Americans only; (4) family communication was directly related to HRQOL for Korean-Americans, while Chinese-Americans showed their indirect relationship through decision support and/or self-efficacy in patient-physician communication; and (5) the multiple group analysis demonstrated that the structural paths varied across the two ethnic groups. Thus, our hypotheses were partially confirmed in this study. Communication in survivorship care for BCS is an integral and complex process that involves multilevel interactions, understanding the content of the discussion, considers the relational aspects of cultures among patients, family, and healthcare providers, and ultimately influence HRQOL [40] [41] [42] . However, it is largely understudied in ethnic minority BCS. To our knowledge, this study is the first investigation examining the relationships among family communication, decision support, self-efficacy in patient-physician communication, and HRQOL in Chinese-American and KoreanAmerican BCS. Our study may be one example to test whether the "communication" component in the Chronic Care Model is appropriate to explain survivorship care in Asian culture, although the model was not fully applied to this study.
Our study findings showed significant differences in the overall model between Chinese-American and KoreanAmerican BCS, as demonstrated in results from the multiple group analysis. First, for Chinese-Americans, self-efficacy in patient-physician communication was directly and positively associated with HRQOL, consistent with other studies [11, 14] . Patients' self-efficacy and confidence in communicating with physicians may be an essential factor which represents patient-centered communication including an exploration of illness and symptoms, a mutual definition of the issue, and the establishment of treatment goals. Hence, our findings suggest that holding strong self-efficacy in patientphysician communication is necessary to improve the HRQOL for Chinese-American BCS. However, it is known that Asian-Americans including Chinese-Americans tend to unconditionally follow physicians' recommendations, thinking of them as a "powerful other" [16] . Our possible explanation is that communication and relationship between patient and physician may vary depending upon the level of acculturation. Our preliminary analyses showed that Chinese-Americans are more likely than Korean-Americans to be acculturated (F018.67, p<0.001). Thus, acculturated Chinese-American BCS may recognize the importance of patient-centered communication which may influence improving their HRQOL. Meanwhile, unlike Chinese-Americans, a positive and direct relationship between family communication and HRQOL was observed for Korean-American BCS. Given that Korean-Americans are less likely than ChineseAmericans to be acculturated, Korean-Americans may hold traditional cultural viewpoints, establishing reciprocal relationships among own family members rather than other healthcare providers. It may also add the importance of quality family communication during the survivorship stage. Thus, the ability of Korean-American BCS to effectively communicate to manage general concerns within the family may provide the strength needed to solve family conflicts and ultimately improve HRQOL.
It is often reported that a good decision support system can result in a better quality of cancer care, increased satisfaction, and improved self-esteem for patients [43] . In this study, we hypothesized that there is a direct relationship between decision support and HRQOL; this hypothesis was not supported in our sample. Rather, we found their indirect relationship through self-efficacy in patient-physician communication. According to the Chronic Care Model, effective chronic illness management programs require that providers have the knowledge required for optimal patient care to help survivors make decisions more effectively. Survivors also need the confidence and skills to obtain what they need from the healthcare system to achieve productive interaction between survivors and physicians [29, 44] . Therefore, our study finding which shows a positive relationship between decision support and self-efficacy in patient-physician communication for both Chinese-American and Korean-American BCS seems to support the Chronic Care Model.
Furthermore, we demonstrated the mediating role of decision support between family communication and selfefficacy in patient-physician communication in the Chinese group only. In fact, we assumed that decision support might be a core component that links the relationship between family and healthcare providers in terms of communication in survivorship care. Although it is still debatable as to what extent family members can be involved in a patient's decision-making process, some studies report that a spouse's presence is important for patients to obtain information and make decisions [42, 45] Fig. 4 Results of the path analysis for Korean-American BCS. The number of comorbidities, years since diagnosis, and income were included as control variables. Values shown are standardized regression coefficients. Direct effects are provided next to each arrow and explained variances are provided in bold above each variable; **p<0.01, ***p< 0.001, ns not significant differences between two ethnic subgroups might influence how communication components among survivors, family, and healthcare providers are associated with HRQOL. Hence, our study provides evidence that supports disaggregated approaches to Asian-American subgroups, considering their cultural contexts. Although the current study did not include culture related variables beyond ethnicity, we argue that ethnicity in itself may imply shared culture and traditions that are distinctive, maintained between generations, and lead to a sense of identity [46] , given that ethnicity is another way of thinking about human diversity [47] . The current study also provides practical information on how to improve HRQOL for Chinese-American and Korean-American BCS based on communication interventions. For example, an approach to improve self-efficacy in communicating between patients and physicians with providing decision support may be effective in improving HRQOL for Chinese-Americans. For Korean-Americans, encouraging effective communicate within the family may positively influence HRQOL.
This study has several limitations. First, our data was collected by participants' self-report. Specifically, participants were asked to recall the decision support during the cancer treatment period; these findings may be influenced by recall biases. Second, findings may not be generalizable to all Chinese-American or Korean-American populations due to small sample sizes. The study participants were also from the mainly LA County. Cultures of the LA County may vary from those in other parts of the country. Third, the proposed model is cross-sectional and causality cannot be assumed. Although we used retrospective data to assess decision support, the results need to be interpreted with caution; a longitudinal study will be necessary to fully understand the relationship among variables. Finally, the Chronic Care Model was not fully applied to the current study; thus, other factors within the model may influence our results.
Overall, our results provide insight into communication components in survivorship care to improve HRQOL of Chinese-American and Korean-American BCS. Effective communication in survivorship care can be of benefit to survivors, encouraging understanding about medical information, reducing distress about symptoms, and minimizing distortions of information. For family, involvement in decision support and good family communication can promote family well-being and quality of life with a stabilization of concerns, and support the transition into the patients' survivorship care. For healthcare providers, effective communication can provide risk management for the patient and family, help the patient and family process information, and reduce iatrogenic errors and burnout [28] . Thus, communication skills to manage conflict and attain consensus among survivors, family, and healthcare providers are essential to improve HRQOL for BCS. Additionally, the cultural contexts should be considered to determine ethnically and culturally tailored communication approach.
